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ABSTRACT 


In  anticipation  of  studying  the  infectivlty  end  virulence 
of  the  various  forma  (yeast  cells,  nlcroconidia  and  raacro- 
cnnldla ,  and  nycellal  fragments)  of  Histoplasms  copaulntum. 
the  effects  of  selected  mediun  constituents  and  cultural  con¬ 
ditions  on  growth  Hud  viability  of  the  various  fonts  were 
determined.  Mycelial  cultures  vere  fragmented  by  treatment 
in  a  hlendor  to  provide  small  viable  units.  Hemacytometer 
counts  of  such  mycelial  fragment*  were  compared  with  viable 
counts  as  shown  by  plating  techniques.  Although  fragmenta¬ 
tion  Increased  the  number  of  viable  units  of  mycelial  cul¬ 
tures  grown  In  liquid  medlA  on  the  shaker  at  27*C,  the  viable 
units  were  only  one  to  five  per  cent  of  the  heameytoemter 
counts.  Inocula  from  one  -week -old  mycelial  cultures  pro¬ 
vided  e  faster  rate  of  growth  In  mycelial  cultures  in 
various  shaken  liquid  media  than  did  Inocula  from  cultures 
two  to  four  weeks  old.  When  Inocula  from  surface  cultures 
one,  two,  three,  end  four  weake  old  were  uaed  to  produce 
mycelial  cultures  In  peptone  yeaat  extract  glucose  (PYG) 
medium  onthe  shaker  at  27*C,  it  was  found  that  (a)  maximum 
viable  cell  yields  occurred  earlier  with  younger  Inocula, 

(b)  after  two  weeks,  all  cultures  gave  the  asms  maximum 
viable  call  yield,  and  (c)  the  culture  that  *h owed  the 
earliest  maximum  cell  yield  also  decreased  In  viability 
sooner  than  other  cultures. 

The  effect  of  chicken  manure  extract  in  liquid  madia  on 
conversion  of  yeast  cells  to  mycella  and  on  viability  of 
nycellal  cultures  was  studied. 


(GROWTH  STIinrKS  WITH  111  STOI'I  ASHA  CAI‘SHUTliM 


HecauHO  of  the  widely  arcupted  belief  that  natural  Infection  of  non  ami 
animals  with  ljjjt oplaama  capauhi turn  token  place  via  the  respiratory  route 
with  microconidln  ,  it  teemed  deairable  to  produce  mycelial  culture*  contain¬ 
ing  large  number  of  these  sporea  for  experimental  purposes. 

During  an  Investigation  of  the  infectlvity  and  respiratory  virulence  of 
various  mycelial  elements  of  11.  cnpaula turn.  it  was  found  that  shaken  liquid 
cultures  had  low  viabilities.  The  viability  of  these  mycollal  elements, 
Including  macroconidla,  microconldla  and  hyphal  fragments,  was  determined 
by  plate  counts  after  the  whole  culture  had  been  fragmented  in  water-cooled 
blendors.  Cultures  fragmented  for  various  periods  of  time  up  to  one  hour 
showed  slight  lncresaea  In  hemacytometer  counts  up  to  approximately  20 
minutes,  after  which  Lime  the  counts  remained  relatively  stationary. 

Viable  counts  of  these  fragmented  cultures  made  on  blood  agar  gave  very 
low  values— recoveries  ranged  from  0.S  to  2.0  per  cent. 

La rah*  found  large  differences  in  viabilities  of  jurfece  cultures  of 
H.  capiulatum.  depending  on  the  age  of  surface-grown  Inoculum.  In  view  of 
these  findings,  studies  were  conducted  to  determine  the  affect  of  age  of 
inocula  on  the  viability  of  shaken  liquid  cultures.  Mycelle  grown  on  the 
surface  of  tryptoaa  agar  served  as  inoculum. 

j|.  capiulatum.  strain  3072,  was  incubated  for  six  waeka  at  room  tem¬ 
perature  on  a  tryptose  agar  slant  in  a  bottle,  and  than  maintained  at  5*C. 

At  one -week  intervals,  one-fourth  of  the  growth  from  thin  stored  culture 
was  broken  up  by  shaking  with  glass  beads  and  buffarad  saline  on  e  Kahn 
shaker  for  three  hosrs.  These  suspensions  were  then  uasd  to  inoculate  four 
groups  of  six  tryptese  agar  bottle  slants. 

After  lncubetlos  of  the  four  groups  of  bottle  slants  for  ona,  two,  three, 
and  four  weeks  respectively,  all  cultures  were  harvested  simultaneously. 
Growth  from  individual  groups  was  pooled  and  broken  up  by  blendor  action 
for  20  minutes;  luspenelona  thus  prepared  were  adjusted  to  the  same  concen¬ 
tration,  baaed  on  hsma  cytometer  counts.  These  suspensions  were  used  to 
Inoculate  100-mi lliliter  liquid  cultures  containing  2.0  per  cent  Dlfco 
peptone,  0.25  per  cent  Dlfco  yeast  extract,  0.5  per  cent  dextrose,  50  units 
penicillin,  and  50  licrogrumH  streptomycin  per  milliliter  at  s  pH  of  7.2. 

The  inoculated  cultures  had  an  initial  count  of  3.9  x  l(f  mycelial  particles 
per  milliliter  and  vere  incubated  at  27°G  on  a  shaker  operating  at  62 
cycles  per  minute. 


*  la  rah,  H.W,  ''Natural  and  experimental  epidemiology  of  hlstoplaamosls," 
Annals  of  the  Hew  York  Academy  of  Sciences  89(1)  78-90,  1960. 
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Al  weekly  intervals  (i»c  tour  weehn.  one  enlluro  fvnm  each  group  w;»m 
na (-Bcnio.l  to  ji  Mrmliiv,  anti  ;»  Iwiwn-yt nwrl  pv  count  WAA  mndo.  Viable  enom- 
era  I  Inns  whip  mule  on  Rowley's  .tgiir  cnnl.ti  inlni*  six  per  cent  sheep  blo.nl  anil 
on  Snhouraud  dextrose  agnr.  These  plulcx  wore  incubated  at  30* C  for  seven 
to  nine  days  ho.fnro  counting.  Viable  recovery  on  Snbouvnuri  agar  iws  negli¬ 
gible  (Figure  1).  All  cultures  showed  significant  increases  lit  growth  at 
one  week  of  incubation!  and  by  the  end  of  two  weeks  of  incubation  exhibited 
Approximate ly  the  same  number  of  viable  parti  clan  In  spite  of  the  fact  that, 
the  number  of  viable  partlclex  pt  the  time  of  inoculation  ranged  from  less 
then  1()P  to  4.4  x  id1  per  milliliter.  In  fact,  an  examination  of  the  data 
shows  that  the  rate  of  growth  of  the  various  inocula  was  approximately  the 
same.  All  cultures  showed  decreasing  numbers  of  viable  particles  during 
the  next  two  weeks.  The  Inoculum  for  these  cultures  was  composed  largely 
of  hyphal  fragmsntu,  with  a  faw  microconidla.  A  few  mlcrocontdla  and  nn 
occasional  macroconidium  appeared  in  fragmented  shake  cultures  after  two 
weeks  of  Incubation,  and  by  the  third  and  fourth  weeks  microconidla  com¬ 
prised  an  estimated  one-fifth  of  the  growth. 

In  summary,  this  study  indicate*  that  tha  viability  of  mycelial  Inoculum 
varies  with  age,  and  regnrdlasa  of  inoculum  sise,  the  same  maximum  viability 
la  reached  after  two  weeks  of  incubation  in  shaken  liquid  cultures. 

Another  topic  of  interest  that  sterna  from  studlas  *mda  in  Dr.  Larsh's 
laboratory  pertains  to  tha  affect  of  chicken  manure  extract  on  conversion 
of  tha  pacanitlc  yaast  cells  to  mycelial  forma.  Tha  rationale  for  thee* 

•tud tea  la  based  nn  rh»  fact  that  the  chicken,  starling,  And  bet  droppings 
in  soil  are  frequently  associated  with  epidemic  sites  of  histoplasma 
Infection  in  md.  The  chicken  manure  extract  employed  in  the  following 
study  was  prepared  by  centrifuging  and  autoclaving  a  10  par  cent  suspension 
of  manure  obtained  from  a  chicken  house  on  a  fans. 

A  seed  culture  of  Hlstoolaama  ctpsulttum.  strain  18,  yaast  phase  was 
Incubated  in  Salvin' s  liquid  medltn  for  three  days  at  35#C  on  a  shaker 
moving  sc  60  cycles  per  minute.  This  culture  served  as  inoculum  for  50- 
millillter  cultures  grown  in  peptone  yeast  extract  glucose  medium,  with  and 
without  20  per  cent  chicken  smnure  extract.  After  a  hemacytometer  count  on 
the  seed  culture  was  performed,  the  Inoculum  van  adjusted  so  that  aaoh 
flask  received  l(f  yeast  cells  per  milliliter.  In  order  to  convert  the 
yeast  cells  to  mycelium,  the  flsaka  were  incubated  at  27#C  on  a  ahakar 
operating  at  62  cycloa  per  minute.  At  Intervals  of  4,  8,  and  15  days, 
three  cultures  of  each  nedlxim  were  pooled  in  blendors  end  fragmented  for 
20  minutes.  After  differential  heme cytometer  counts  of  yeast  cells  and 
mycelial  particles  ware  performed,  lCr ,  1CT3 ,  and  l(f  particles  that  included 
yeast  cells  and  mycelial  elements  were  spread  on  the  surface  of  xepllcata 
blood  plutea.  Those  were  then  incubated  seven  to  nine  days  at  30*  C  before 
count Ing. 


Tlu*  hrrancylomrter  omwi  s  <•.>.*«  i  s  t  c«l  «.i  TivHi.il  f  r.igiiH  hi  •  .m .!  ,,-.i..t  ••  M 
lor  tlw  torn'"  And  clfthl'ilny  cultucrs.  Hi  i  iiii'oiimII.i  «md  m*v«*i.iI  ■*.*>!  mi <* 
iivtcrut'oit  2d  iu  were  soon  in  the  l.'i-ilny  culture  coui n ining  t  l •  •  < - (i •  ••!  uumur 
extract  ;  only  immature  terminal  nac rocnni.d ta  were  seen  in  (lie  JS-il.-iy  ml- 
turo  without  the  extract. 

Figure  2  compares  heeacy tomater  counts  of  yeast  cells  and  mycelial 
particles  with  viable  counts  in  peptone  yenst  extract  glucose  medium,  with 
and  without:  chicken  manure  extract.  Irt  medium  without  chicken  immure 
extract  (shown  as  open  points),  the  hemncyl  Muetex  counts  of  yeast  colls  and 
total  viable  counts  were  similar;  however,  the  hemacytometer  counts  of 
mycelial  particle*  remained  somewhat  lower  hut  approached  the  yeast  and 
viable  counts  after  IS  days  of  Incubation.  In  medium  containing  2(1  per 
cent  chicken  manure  extract  (shown  as  dark  point n),  numbers  of  yenst  cells 
Increased  during  four  days  of  incuhation  and  then  remained  relatively 
stationary.  Numbers  of  mycelial  particles  increased,  however,  and  after 
15  days  of  Incubation  vers  probably  the  only  remaining  viable  elements. 

In  media  containing  chicken  manure  extract,  aftar  four  days  of  Incubation, 
yeast  Inoculum  apparently  was  inhibited  and  subsequent  yeast  hesweytoraetor 
counts  probably  represent  dead  yenst  cells.  The  viable  count  in  this 
medium  after  eight  days  of  incubation  possibly  represunts  fragments  of 
minute  mycelial  pellets  originally  derived  from  yeast  calls  converting  to 
mycelial  growth.  After  IS  days  of  incubation  in  this  medium,  the  mycelial 
pellets  possibly  attained  sufficient  else  to  permit  a  nuch  larger  viable 
count  when  fragmented. 

The  most  Important  observation  In  this  study  nppeara  to  be  that  in 
mycella  originating  from  yeast  cells,  mlcroconldia  and  mature  macroconidia 
were  found  only  in  medium  containing  chicken  manure  extract.  These  findings 
indicate  a  differential  inhibition  of  yeast  cells  anJ  a  favoring  of  mycelial 
growth  In  the  presence  of  the  extract,  in  contrast  to  a  preponderance  of 
yeast  growth  In  cultures  without  chicken  manure  extract.  The  Incorporation 
of  uvlan  or  bat  manure  extracts  into  growth  medium  may  bo  desirable  in 
future  attempts  to  induce  heavy  spore  production  in  mycelial  cultures. 
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7.  If  fart  of  Chicken  Manure  Ini  tact  on  Convoraton  of  tllitonlaawn  capmilatnm 
Strain  II  Ycaat  Cell*  to  Mycelium  In  Peptone  Voa  at  Rxtrnct  Clucoio  Madfiaa. 
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